Interleukin-6 affects insulin secretion and glucose metabolism of rat pancreatic islets in vitro.
Recently it has been postulated that interleukin-1 (IL-1) locally released by infiltrating mononuclear cells may destroy the pancreatic B cells during the development of insulin-dependent diabetes mellitus. Since IL-1 is a potent inducer of interleukin-6 (IL-6) in various cells, it is conceivable that IL-6 is a second mediator of the IL-1 action. In the present study the effects of IL-6 alone or in combination with IL-1 were studied on pancreatic islet function in vitro after tissue culture and compared with the effects observed after exposure to IL-1 only. Rat pancreatic islets were cultured in medium RPMI 1640 + 10% calf serum with or without the addition of human recombinant IL-6 (500-5000 pg/ml) for 48 h. The medium insulin accumulation was increased by 40-50% after culture with 500-2000 pg/ml IL-6, but was similar to the controls at 5000 pg/ml. When islets were cultured for 18 h only, also 5000 pg/ml IL-6 stimulated the medium insulin accumulation. IL-6 did not affect the islet insulin content and the rates of islet (pro)insulin and total protein biosynthesis. It inconsistently decreased the islet DNA content. In short-term experiments after 48-h culture with IL-6, there was a dose-dependent inhibition of the glucose-stimulated insulin release. On the other hand, islets cultured with IL-6 (5000 pg/ml) exhibited an elevated glucose oxidation and oxygen uptake, but a lower ATP content at 16.7 mM glucose and an unaffected glucose utilization and glutamine oxidation compared to the controls. This raises the possibility that IL-6 had induced a condition with an increased energy expenditure, resulting in an enhanced mitochondrial metabolism of glucose. Islets cultured with human recombinant IL-1 beta (25 units/ml) showed a strong inhibition of the insulin accumulation in the culture medium and of glucose-stimulated insulin release and a marked decrease in the islet DNA and insulin content. A combination of IL-1 (25 U/ml) + IL-6 (1000 pg/ml) did not alter the inhibitory action of IL-1 alone. The present findings thus show that IL-6 induces a dissociation between insulin secretion and glucose oxidation in islets in vitro. This has not been observed in islets exposed to IL-1, which suggests that IL-6 does not solely mediate the inhibitory effects of IL-1 on islet function.(ABSTRACT TRUNCATED AT 250 WORDS)